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Shringapure and Bustamente, page 631
In an effort to promote the sharing of genomic data, the
human genetics community has recently established a se-
ries of beacons, or web-based tools that are able to provide
any interested person with information regarding the pres-
ence of particular alleles in a given cohort. Although such
beacons are safe from re-identification efforts that rely on
allele-frequency data, many beacons contain genomic
data gathered from a limited number of individuals,
some for only for a particular disease or disorder. Now, in
this issue, Shringarpure and Bustamante suggest that these
properties might render beacons a potential source of pri-
vacy leaks for both genetic and phenotypic data. In light
of these concerns, the authors test, through both simula-
tions and analyses of existing beacons, whether genomic
re-identification is possible. Their results show, for
example, that just 1,000 queries—a task easily completed
by a single computer—can identify a member of the Per-
sonal Genome Project. Having uncovered this vulnera-
bility, the authors propose a series of actions that can be
taken to better protect the privacy of individuals who
choose to participate in genomic studies. Much like the
community-driven standards that now govern the protec-
tion of privacy in genome-wide association analyses, the
recommendations from Shringarpure and Bustamante
should strengthen the ability of beacons to foster collabo-
ration and discovery in the field of genomic medicine.Generating Contiguous Gene Duplications
Yuan et al., page 691
The more we interrogate the human genome, the more
surprises we uncover. Areas once intractable are now sub-
ject to in-depth characterization. In this issue, Yuan et al.
explore the mechanisms by which a subtype of copy-num-
ber variation, contiguous genomic duplication, can arise.
This type of genomic disorder is caused by chromosomal
abnormalities that affect the gene organization and/or
dosage of neighboring genes. The authors focus on indi-
viduals who harbor non-recurrent duplications of both
RAI1 and PMP22, dosage-sensitive genes associated with
Potocki-Lupski syndrome (PTLS) and Charcot-Marie-Tooth
disease (CMT), respectively. Individuals who harbor this
complex chromosomal alteration have so-called blended
phenotypes, in which they display cardinal features of1Scientific Editor, AJHG; 2Deputy Editor, AJHG
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array-CGH and breakpoint junction sequencing, the au-
thors were able to precisely define duplication boundaries
and uncover mutational signatures associated with these
rare genomic rearrangements. The authors conclude that,
at least for this genomic location, repetitive sequences
might predispose individuals to genomic rearrangement.
Although PMP22-RAI1 duplications are rare, this study pro-
vides an example for how to interrogate additional com-
plex genomic rearrangements. A better understanding of
this class of disease should help with both the diagnosis
and clinical management of rare genomic disorders.Anti-viral Protection via HLA Variation
Hammer et al., page 738
It is no secret that immune-system genes are among the
most variable in the genome. The reality of this fact plays
out again and again: the one friend who is never sick or
the relative who always seems to come down with the flu.
Twin studies indicate a strong heritability component in
the immune response todistinct pathogens, but themanner
by which variation influences the humoral response to
diverse pathogens has remained relatively unexplored.
In this issue, Hammer et al. analyze the way in which
genetic variation influences the immune response to 14
commonviruses. Throughagenome-wide association study
(GWAS), the authors uncovered strong signals at SNPs that
influence specific amino acids within HLA class II proteins.
More in-depth analysis revealed that common haplotypes
conferreddistinct, virus-specific size anddirectionality of ef-
fects. Some of the viruses of interest in this study (e.g., Influ-
enza A and Epstein-Barr virus) have been implicated in the
development of autoimmune diseases; the authors’ analysis
reveals that variants associated with virus-specific immune
responses are often also associated with autoimmune dis-
eases related to these viruses. The success of this study sug-
gests that GWAS might be a promising strategy for gaining
the mechanistic insight needed for the development of a
new generation of anti-viral drugs and vaccines.RTN4IP1 Mutations in Optic Neuropathy
Angebault et al., page 754
Defects ingenesencodingmitochondrial proteinshavebeen
implicated in multiple optic neuropathies. In this study,y of Human Genetics. All rights reserved.
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Angebault et al. identifiedmutations inRTN4IP1 in four fam-
ilies with early-onset recessive optic neuropathy. RTN4IP1 is
a mitochondrial ubiquinol oxydo-reductase and interacts
with RTN4 (also known as NOGO). Consistent with a role
for RTN4IP1 in mitochondrial function, oxygen consump-
tion was lower in fibroblasts from affected individuals than
in wild-type fibroblasts. The C. elegans ortholog of RTN4IP1
is rad8, which is involved in the response to UV light.
Concordantly, fibroblasts from affected individuals were
more sensitive to UV light, resulting in increased apoptosis
when they were compared to wild-type fibroblasts. Work
from both mice and zebrafish models hinted at a potential
mechanism explaining these defects. Because RTN4IP1 and
RTN4 interact and RTN4 function is important for dendrite
branching and extension, the effect of reduced RTN4IP1
on retinal ganglion cells (RGCs) in mice was characterized.
RGC outgrowth was altered, suggesting that RTN4IP1 regu-
latesRTN4function.Zebrafishmorphantsdisplayed reduced
ocular size, behavior consistent with eye impairment, and
histological examination demonstrated an absence of
RCGs and inner retinal layers. Together, these results suggest
that the reduced interaction of RTN4IP1 and RTN4 could
lead to altered RGC dendritic growth and synaptogenesis.
SAM Transport for Mitochondrial Methylation
Kishita et al., page 761
Methylation of DNA, RNA, and proteins serves as
an important mark affecting many different molecular628 The American Journal of Human Genetics 97, 627–628, Novemboutcomes in a context-dependent manner in various
cellular compartments. Methyl groups are usually
donated by S-adenoselmethionine (SAM), and for
methylation to occur in the mitochondria, SAM must
be transported across the mitochondrial membrane by
a transporter. To date, the only identified mitochondrial
SAM transporter is SLC25A26. In this study, Kishita
et al. identified mutations in SLC25A26 in three families
whose affected children displayed a broad scope of
associated phenotypes, including neonatal mortality
related to respiratory insufficiency and hydrops and
childhood cardiopulmonary failure with progressive
muscle weakness. The mutations either resulted in trun-
cated proteins or altered highly conserved amino acid
residues, suggesting that any accumulated protein
might lack efficient transporter activity. Methylation of
certain RNAs and mitochondrial proteins was reduced
in fibroblasts from affected individuals, demonstrating
that the presumably reduced transporter activity
altered the intra-mitochondrial methylation. Moreover,
certain mitochondrial metabolic pathways utilizing
SAM-dependent methylation were altered, and the syn-
thesis of coenzyme Q10 was compromised, leading to
reduced ATP production and oxygen consumption.
Although these mutations had severe consequences,
complete loss of intra-mitochondrial methylation was
not observed, suggesting an uncharacterized mecha-
nism for SAM transport or methyl utilization in the
mitochondria.er 5, 2015
